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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1. (currently amended) A method of detecting or identifying an analyte of 
interest in a sample, comprising: 

(i) contacting the sample containing the analyte with one or more affinity 
molecules to form a complex of the analyte and the one or more affinity molecules, wherein each 
of the one or more affinity molecules has an affinity against the analyte; 

(ii) separating the complex and any unbound affinity molecul e in the prosonoo of a 
eharg e d polym e r by using a separation channel in a microfluidic device 1 the separation channel 
being filled with a separation media and a charged polymer, the microfluidic device comprising 
at least one separation channel having at least one microscale dimension of between about 0.X 
and 500 microns; and 

(iii) detecting the complex to identify the presence of the analyte or to determine 
an amount of the analyte in the sample, wherein the charged polymer reduces interference with 
detecting. 

2. (original) The method of claim 1 , wherein the charged polymer is a 
polyanionic polymer or a polycationic polymer. 

3. (original) The method of claim 2, wherein the charged polymer is a 
polyanionic polymer selected from the group consisting of polysaccharides, polynucleotides, 
polypeptides, synthetic macromolecular compounds, ceramics and a complex thereof. 

4. (original) The method of claim 1 , wherein the charged polymer is a 
polyanionic polymer selected from the group consisting of poly-dldC, heparin sulfate, dextran 
sulfate, polytungstic acid, polyanethole sulfonic acid, polyvinyl sulfate, polyacrylate, chondroitin 
sulfate, plasmid DNA, calf thymus DNA, salmon sperm DNA, DNA coupled to cellulose, glass 
particles, colloidal glass, and glass miUc, 
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5. (withdrawn) The method of claim 1, wherein the charged polymer is a 
polycationic polymer selected from the group consisting of polyallylamines, polylysine, 
polyhistidine, chitosan. protamine, polyethyleneimine andpolyarginine. 

6. (original) The method of claim 1, wherein the charged polymer 
comprises a net negative charge. 

7. (withdrawn) The method of claim 1, wherein the charged polymer 
comprises a net positive charge. 

8. (original) The method of claim 6, wherein the charged polymer 
comprises heparin sulfate. 

9. (original) The method of claim 1, wherein at least one of the one or more 
affinity molecules is labeled with a detectable marker. 

10. (original) The method of claim 1, wherein at least one of the one or more 
affinity molecules is bound to a charged carrier molecule to form a conjugate of the affinity 
molecule and the charged carrier molecule, and wherein the charged carrier molecule causes a 
change in a separation property of the analyte by binding to the analyte through the one or more 
affinity molecule to form a complex of the analyte, the affinity molecule and the charged carrier 
molecule. 

11. (original) The method of claim 1 or 10, wherein the affinity molecule is 
one which binds to the analyte by a protein-protein interaction, a protein-chemical interaction or 
a chemical-chemical interaction. 

12. (original) The method of claim 1 or 10, wherein the affinity molecule is 
one which binds to the analyte by an antigen-antibody interaction, a sugar chain-lectin 
interaction, an enzyme-inhibitor interaction, a protein-peptide chain interaction, a chromosome or 
nucleotide chain-nucleotide chain interaction, a nucleotide-ligand interaction or a receptor-ligand 
interaction. 
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13. (original) The method of claim 1 or 10, wherein the affinity molecule is 
selected from the group consisting of an antibody, an Fab, F(ab% or Fab' fragment of an 
antibody, an antibody variable region, a lection, avidin, a receptor, an affinity peptide, an 
aptamer, and a DNA binding protein. 

14. (original) The method of claim 10, wherein the charged carrier molecule 
is an anionic molecule or a cationic molecule. 

15. (original) The method of claim 14, wherein the charged carrier molecule 
is one having the same net charge as the charged polymer. 

16. (original) The method of claim 14, wherein the charged carrier molecule 
is an anionic molecule comprising a nucleotide chain or a sulfonated polypeptide. 

17. (original) The method of claim 10, wherein the charged carrier molecule 
comprises PNA, RNA, a cationic polymer, or a sulfonated polypeptide 

18. (original) The method of claim 17, wherein the charged carrier molecule 
comprises DNA comprising one or more synthetic sequences. 

19. (original) The method of claim 18, wherein the one or more synthetic 
sequences comprise one or mote nucleotide analogs comprising a linker group or a linker 
reactive group. 

20. (original) The method of claim 19, wherein the linker group or linker 
reactive group comprises an amino group, a thiol, a carboxyl group, an iraidasol group, or a 
succinimide group. 

21 . (original) The method of claim 20, further comprising covalently bonding 
a detectable marker to the linker group or linker reactive group. 

22. (currently amended) The method of claim 1 , wherein at least one ofJhe 
one or more a ffinity molecules is labeled with a detectable marker. 
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23. (original) The method of claim 10, wherein at least one conjugate or at 
least one affinity molecule which does not form a conjugate is labeled with a detectable marker. 

24- (original) The method of claim 10, wherein at least one affinity molecule 
and the charged earner molecule forming the conjugate is labeled by a detectable marker. 

25. (original) The method of claim 10, wherein the chfirged carrier molecule 
in the conjugate is labeled by a detectable marker. 

26. (original) The method of claim 10, wherein the affinity molecule in the 
conjugate is labeled by a detectable marker. 

27. (original) The method of claim 9, 21, 22, 23, 24, 25 or 26, wherein the 
detectable marker is a fluorescent dye, a luminescent dye, a phosphorescent dye, a fluorescent 
protein, a luminescent protein or particle, a radioactive tracer, a chemiluminescent compound, a 
redox mediator, an electrogenic compound, an enzyme, a colloidal gold particle, or a silver 
particle. 

28. (original) The method of claim 10, wherein separating comprises 
electrophoretic separation of the conjugate or the complex through a separation media in the 
separation channel. 

29. (original) TTie method of claim 28, wherein the separation media 
comprises a size exclusion resin, a polyacrylamide gel, polyethylene glycol (PEG), 
polyethyleneoxide (PEO), a co-polymer of sucrose and epichlorohydrin, polyvinylpyrrolidone 
(PVP), hydroxyethylcellulose (HEC), poly-N^-dimethylacrylamide (pDMA), or an agarose gel. 

30. (canceled) 

31 . (currently amended) The method of claim^OJL, wherein the charged 
polymer is present in the separation media at a concentration of between about 0.01 to 5%. 

32. (currently amended) The method of claim-30JL, wherein the charged 
polymer is present in the separation media at a concentration of between about 0.05 to 2%. 
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33. (original) The method of claim 28, further comprising introducing a 
charged polymer into a buffer which comprises the sample. 

34, (original) The method of claim 33, wherein the charged polymer is 
present in the sample buffer at a concentration of between about 0.001 to 2%. 

35. (original) The method of claim 1, wherein the separation channel has at 
least one cross-sectional microscale dimension of between about 0. 1 and 200 microns. 

* 

36, (currently amended) The method of claim 1, wherein: 

step (i) comprises contacting the sample containing the analyte with the one or 
more affinity molecules, at least one o f which i o the one or more affinity molecules beinp labeled 
by a detectable marker, to form a complex containing the analyte and the one or more affinity 
molecules labeled by the detectable marker; 

step (ii) comprises separating the complex from any free affinity molecule labeled 
by the detectable marker whteh -that i s not involved in forming the complex in frthe_separation 
channel of argje_microfluidic devic e m4h e preo e nc e of a charged polym e r , 

step (iii) comprises: 

(a) measuring an amount of the separated complex or detecting a presence of the 
separated complex; and 

(b) determining an amount of the analyte in the sample on the basis of the 
measured amount or identifying a presence of the analyte in the sample on the basis of the 
detected presence; and wherein each of the one or more a ffinity molecules has a property capable 
of binding to the analyte, and wh e rein - when - two^F^oi^of^^ 

affinity molooulo hos - a property capable of binding with tho onolyto at a difforont - aito on tho 
analyt e from every othor affinity moiooulo . 
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37, (currently amended) The method of claim 10, wherein: 

step (i) comprises contacting the sample containing the analyte with the_one or 
more conjugates of 6fHhe_affinitv molecule and frthe charged earner molecule, wherein at least 
one of the one or more conjugates is labeled by a detectable marker, to form a complex 
containing the analyte and the conjugate labeled by the detectable marker; 

Step (ii) comprises separating the complex from the at least one conjugate labeled 
by the detectable marker wfceh -that i s not involved in forming the complex m-ajhe separation 
channel of-* the microfluidic devic e in tho prosonoo of a ohorgod - pelym e r , 

step (iii) comprises: 

(a) measuring an amount of the separated complex or detecting a presence of the 
separated complex; and 

(b) determining an amount of the saaiyte in the sample on the basis of the 
measured amount or identifying a presence of the analyte in the sample on the basis of the 
detected presence; and wherein the affinity molecule in the conjugate has a property capable of 
binding to the analyt e, and whon two or more conjugates are uood, each affinity molecule in tho 
conjugate has - a prop e rty capabl fr of binding with the analyte at a different pita on tho onolyto from 
ovory othor affinity molooulo, and tho charged carrier moloculo has a property cnpablo of oauomg 
a chang e in a poporation property of tho onalyto - by - binding to th e analyte through th e affinity 
mol e cul e to - foroHi - oomplox of the onolyto, tho affinity molooulo and the ohorge ^ emrier 

y^fx] f\f\i "lift 
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38. (currently amended) The method of claim 10, wherein: 

Step (i) comprises contacting the sample containing the analyte with theone or 
more affinity molecules and the one or more conjugates of «Hhe,affinity molecule and ft-the 
charged carrier molecule, wherein either at least one of the affinity molecules or at least one of 
the conjugates is labeled by a detectable marker* to forni a complex containing the analyte, the 
affinity molecule^ and the conjugate; 

step (ii) comprises separating the complex from any free affinity molecule labeled 
by the detectable marker or the conjugate labeled by the detectable marker wfeiefe-ifcaLis not 
involved in forming the complex in a-the separation channel of ^the.raicrofluidic devicofcHhe 
■presence of a charg e d polymer ; 

step (iii) comprises: 

(a) measuring an amount of the separated complex or detecting a presence of the 
separated complex; and 

(b) determining an amount of the analyte in the sample on the basis of the 
measured amount or identifying a presence of the analyte in the sample on the basis of the 
detected presence; and wherein each of t he affinity molecule and the affinity molecule in the 
conjugate have-has a property capable of binding to the analyte.-mid-each-affinit^ 
pn>porty - oapab] e of binding with the analyte ot a different Pito on th e analyte from every other 
affinity - molecule, and the ohorgod carrier molooulo km a property oapablo of oauoing o change in 
a se parat i on property of the onolyto by binding to the analyto through tho affinity molooulo to 
fe fm - froompl e x of-the-onalyte, the affinity molecule and tho ohorgod oomor molooulo. 
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39. (currently amended) A method for determining an analyte in a sample, 
which comprises the method comprising : 

(i) contacting the sample containing the analyte-wth^ either the analyte labeled by 
a detectable marker or an analogue of the analyte labeled by a detectable marker* and on » or mora 
an affinity molecute- te. thereby formin g a first complex of the analyte in the sample and the 
affinity molecule and a second complex of either t he labeled analyte and the affinity molecule o r 
the labeled analogue and the affinity molecule; 

(it) separating the second complex from any free labeled analyte or the free 
labeled analogue whfch -that i s not involved in forming the second complex in a separation 
channel of a microfluidic devic oin - tho propono o of a ohorpod polvmo r , the separation channel 
being fille4 wift a {separation media and a charged polymer; 

(iii) measuring an amount of the separated second complex or an amount of the 
separated free labeled analyte or the separated free labeled analogue; and 

(iy) determining an amount of the analyte in the sample on the basis of the 
measured amount; wherein the affinity molecule has a property capable of binding to the analyte 
in the sample and the labeled analyte or a property capable of binding to the analyte in the sample 
and the labeled analogu e, and whoroin when two or - more^ffinity molecules pro - used, each 
offinity mol e cule Hod o property capable of binding with - th fr onalyte - in thensample-and th e lab e l e d 
analyte at ft different pito on tho onnlyto in th e- oample - cmd a difforont - site - on - th e 4abolod analyte 
from ovory other offinity molecule or oooh affinity molooulo hap a property oopablo - of - twding 
with the anolyto in - th e- sampl e and-th e- tab e l e d analogu e at a different oito on th e analyte in the 
oamplo and a differ e nt -s ite - on - the - kibeled analogue from ovory other affinity moboulo . 



9 

PAGE 1«37 * RCVD AT 12/21/2006 8:33:50 PM [Eastern Standard Time] * SVR:USPTO.EFXRF-3/12 * DN!S:2738300 * CSID:650 623 0504 * DURATION (mm-ss):15-16 



DEC. 21.2006 6:07PM CALIPER TECHNOLOGIES 650 6230504 



NO. 803 P. 17/35 



10/821,657 filed 04/08/2004 
Wadset al. 

Reply to Office Action of 07/24/2006 

40. (currently amended) The method of claim 39, wherein: 

step (i) comprises contacting the sample containing the anaiyte-with* eitherthe 
labeleianalyte tob e l e d - by a detectable mork e r -or an-the labeled a nalogue,- of the analvto lab e l e d 
by a dotootoblo marker and one or more conjugate of an-the affinity molecule and a charged 
carrier molecule- te, thereby forming a first complex of the analyte in the sample and the 
conjugate and a second complex of eithert he labeled analyte and the conjugate o r the labeled 
analogue and the conjugate; 

step (ii) comprises separating the second complex from any free labeled analyte or 
free labeled analogue wfeietrthat.is not involved in forming the second complex in a^the 
separation channel of e-the microfluidic device in the pr e senc e of a charged polym e r ; 

step (iii) comprises measuring an amount of the separated second complex or an 
amount of. the separated free labeled analyte or the separated tee labeled analogue; and 

step (iv) comprises deteraiining an amount of the analyte in the sample on the 
basis of the measured amount; and wherein the affinity molecule in the conjugate has a property 
capable of binding to the analyte in the sample and the labeled analyte or the analyte in the 
sample 4tid the labeled analogu e, and whon two or more oonjugates - ar & wod, oaoh affinity 
molooulo in - th e conjugate jKfrHfc j raperty capable of binding with tho analyto in tho oomplo and 
the labolod analyto - at a diff e r e nt - site on th e analyte in th e oamplo and a different oito on the 
labolod aneriyt e- ftom e v e iy - oth^ftffinity mol e cule or each affinity molooulo in tho oonjugato hap 
e-property capabl e of - Wnding with tho analyto in tho qamplo - and - thHab e l e d - analogu e at - a 
d i ff e r e nt s it e on th e analyte in tho oomplo and a different pito on tho labolod analogue from -every 
ei h e raffinity mol e cul e , and wherein the ohnrgod carrier molooulo hao a proporty oapablo of 
oauoing a ohango in a separation - property of tho labolod analyto or tho labolod analogue by 
binding to tho labeled onalytoor th e label e d analogu e througlvth e- affinity - mol e cule to form a 
compl e x - of th e labolod onolyto or tho labolod anologu or th e- affinity mol e oul e- and - th e charg e d 
carri e r mol e cul e. 

41. (currently amended) The method of claim 39, wherein: 

step (i) comprises contacting the sample containing the analyte^w&h, either the 
labelgj_analyte labeled by a dotootablo morlcor or ea -the labeled analogue.- of - tto e ^nfllvt e- label e d 
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by a detectabl e mark e r, one or more the affinity molecule^ an d ono or rooro aconjugate of «a-tbe 
affinity molecule and a charged carrier moleculo- te. thereby forming a first complex of the 
analyte in the sample, the affinity molecule* and the conjugate and a second complex of either the 
labeled analyt e. the affinity molecule, and the conjugate or the labeled analogue, the affinity 
molecule* and the conjugate; 

step (ii) comprises separating the second complex from any free labeled analyte ot 
the labeled analogue wfeei Hfrati s not involved in forming the second complex in frthe 
separation channel of «-tfie.microfluidic device- in - th e pr ese nc e of a charg e d polym e r ; 

step (iii) comprises measuring an amount of the separated second complex or an 
amount of the separated free labeled analyte or the separated free labeled analogue; 

step (i v) comprises determining an amount of the analyte in the sample on the 
basis of the measured amount; and wherein each of t he affinity molecule and the affinity 
molecule in the conjugate kfive-Jjas_a property capable of binding to the analyte in the sample and 
the labeled analyte or the analyte in the sample and the labeled analogu e, and each affinity 

at - the diff e rent oito on the onolyto in tho onmplo and a different gito on tho labeled onalyto from 
e very other affinity mol e cule or each affinity mol e cul e has a - propmty^apifel e- c^binding with the 
analyte in tho oomplo and tho lobolod analogue at a different oito on each of tho analyte in the 
s ample - ond a different oito on tho labeled onalogu e -ftom -e very oth e r affinity mol e cul e , and 
wh e r e in th e charg e d - onm e r - ^Bjeoulo hoo a property oopoblo of oauaing a ohongo in a ooparation 
prop e rty of th e lab e l e d analyte or th e labeled analogue by binding to tho labeled onolyto or tho 
labeled analogue through Ui^affimtym^l ee ulQ to form a oomplox of tho labeled analyte or the 
l a bel e d analogue, th e affinity molecule and tho ohorgod oorrior molooulo . 

42, (currently amended) A method for determining an analyte in a sample, 
whioh oomprioo Q the method comprising : 

(i) contacting the sample containing the analyte^wife A eitherjhe analyte bound to a 
charged carrier molecule or an analogue of the analyte bound to a charged carrier molecule* and 
on e ormoge an affinity molecule labeled by a detectable maricer-t e.Jhereby forming & first 
complex of either t he analyte bound to the charged carrier molecul e and the labeled affinity 
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molecule or the analogue bound to a-the charged carrier molecule and the labeled affinity 
molecule and a second complex of the analyte in (lie sample and the labeled affinity molecule; 

(ii) separating the first complex from any second complex in a separation channel 
of a microfluidic devic e in tho prooonoo of a charged polyme r , the separation channel being filled 
with a separation media and a charged polymer 

(iii) measuring an amount of the separated first complex or an amount of the 
second complex; 

(iv) determining an amount of the analyte in the sample on the basis of the 
measured amount; and wherein the affinity molecule has a property capable of binding to the 
analyte in the sample and the analyte bound to the charged carrier molecule or the analyte in the 
sample and the analogue bound to the charged carrier molecule , and wh e r e in when two or more 
affinity molecules am used, oaoh affinity molooulo has - a proporty oapabl e of binding with th e 
anolyto in tho aamplo and - th e analyte bound to - th e charg e d com e r - mol e cul e at a diff e r e nt rite on 
tho analyte in - tho -s ample and o different oito on tho anolyto bound to tho charged comer molooulo 
from ovoiy oth e r affinity - motoftulo or each affinity molooulo hao o property capable of binding 
with tho onnlyto in tho s ampl e and th e analogue - bound tQ^ e- Ghaf ge d - cam e r - mol e cu le Hit - a 
diff e r e nt oit e on tho onalyto in tho Gamplo and - a - differ e nt s it e on th e- analogue - bound to the 
charged coirior molecule from ovory othor affinrty-moleottte^ airier 
mol e cul&jiop a property oapablo of causing a ohpngo in a separation property of tho firatoomplex 
by binding to tho onnlyto or tho aralogu e- to form ft oompl e x of the analyt e , th e- affinity mol e cul e 
and tho oharg e d - eam e r mol e cul e. 

43. (original) The method of claim 1, wherein the sample comprises a serum, 
a plasma, a whole blood, a tissue extract, a cell extract, a nuclear extract, a culture media, a 
microbial culture extract, members of a molecular library, a clinical sample, a sputum specimen, 
a stool specimen, a cerebral spinal fluid, a urine sample, a uro-genital swab, a throat swab, or an 
environmental sample. 

44, (original) The method of claim 1, wherein the analyte comprises AFP, 
hCG, TSH, FSH, LH, int»rleuldn, Fas ligand, CA19-9, CA125, PSA, HBsAg, anti-HTV antibody, 
orT4. 
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45-50 (canceled) 

5 1 . (currently amended) A method of concentrating an analyte of interest in a 
sample, the method c omprising: 

(i) contacting the sample containing the analyte with one or more of a conjugate of 
an affinity molecule and a charged carrier molecule to form a complex of the analyte and the 
conjugate; 

(ii) concentrating the complex by using a concentration channel in a microfluidic 
devic e^_the concentration channel being filled with a concentration media and a charged polymer, 
the microfluidic device comprising at least one concentration channel having m least one 
microscale dimension of between about 0. 1 and 500 microns; and wherein the charged carrier 
molecule causes a change in a migration property of the analyte by binding to the analyte through 
the affinity molecule to form a complex of the analyte, the affinity molecule and the charged 
carrier molecule. 

52. (canceled) 

53. (original) The method of claim 51, wherein contacting the sample 
containing the analyte with one or more conjugate of an affinity molecule and 4 charged carrier 
molecule to form a complex of the analyte and the conjugate is conducted in a microchannel 
fluidically connected to the concentration channel haying at least one microscale dimension of 
between about 0.1 and 500 microns, 

54. (canceled) 

55. (currently amended) The method of claim 51, wherein concentrating the 
complex is conducted by utilizing the difference in an electrophoretic mobility between the 
complex and fee-noise constituents in the sample o n the basis of charge of the charged carrier 
molecule. 
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56. (currently amended) The method of claim 51, wherein concentrating the 
complex is conducted by utilizing the difference in an adsorption property between the complex 
and &Mioise constituents in the sample on the basis of charge of the charged earner molecule. 

57. (original) The method of claim S 1 , wherein concentrating the complex is 
conducted according to a concentration method selected from the group consisting of field 
amplification sample stacking (PASS), field amplification sample injection (FASI), 
isotachophoresis (TIP), isoelectric focusing (IF) and solid phase extraction (SPE), 

58. (original) The method of claim 51, wherein concentrating the complex is 
conducted according to a concentration method selected from the group consisting of field 
amplification sample stacking (FASS) and isotachophoresis (TIP). 

59. (original) The method of claim 51, wherein the charged carrier molecule 
is an anionic molecule or a cationic molecule. 

60. (original) The method of claim 59, wherein the charged carrier molecule 
is an anionic molecule comprising a nucleotide chain or a sulfonated polypeptide, 

61. (original) The method of claim 51, wherein the charged carrier molecule 
comprises DNA. RNA, a cationic polymer, or a sulfonated polypeptide 

62. (original) The method of claim 6 1 , wherein charged carrier molecule 
comprises DNA comprising one or more synthetic sequences, 

63. (original) The method of claim 62, wherein the one or more synthetic 
sequences comprise one or more nucleotide analogs comprising a linker group or linker reactive 
group. 

64. (original) The method of claim 63, wherein the linker group or linker 
reactive group comprises an amino group, a thiol, a carboxyl group, an imidazol group, or a % 
succinimide group. 
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65. (original) The method of claim 64, further comprising coyalently bonding 
a detectable marker to the linker group or the linker reactive group. 

66. (original) The method of claim 62, wherein the one or more synthetic 
sequence consists of one selected from a phospborothioate analog of nucleotide, a nucleotide that 
contains a methylene group in the place of the oxygen in the ribose ring, or a nucleotide which 
has a replacement of the 2'-sugar deoxy substituent with 2'-fluoro, 2 ! -0-methyl, 2rO-alkoxy]- and 
2 -O-allyl modification 

67. (original) The method of claim 51, wherein the contacting step further 
comprise^ contacting the sample with one or more affinity molecule to form a complex of the 
analyte, the conjugate *nd the affinity molecule. 

68. (original) The method of claim 51 or 67, wherein the affinity molecule is 
one which binds to the analyte by a protein-protein interaction, a protein-chemical interaction or 
a chemical-chemical interaction. 

69. (original) The method of claim 5 1 or 67, wherein the affinity molecule is 
one which binds to the analyte by an antigen-antibody interaction, a sugar chain4ectin 
interaction, an enzyme-inhibitor interaction, a protein-peptide chain interaction, a chromosome or 
nucleotide chain-nucleotide chain interaction, a nucleotide-ligand interaction or a receptor-ligand 
interaction. 

70. (original) The method of claim 5 1 or 67, wherein the affinity molecule is 
selected from the group consisting of an antibody, an Fab, F(ab ! )2 or Fab T fragment of an 
antibody, an antibody variable region, a lection, avidin, a receptor, an affinity peptide, an 
aptamer, and a DNA binding protein. 

71. (original) The method of claim 67, wherein at least one conjugate or at 
least one affinity molecule which does not form a conjugate is labeled with a detectable marker. 
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72. (original) The method of claim 51, wherein at least one of the affinity 
molecule and the charged carrier molecule forming the conjugate is labeled by a detectable 
marker. 

73. (original) The method of claim 51, wherein the charged carrier molecule 
in the conjugate is labeled by a detectable marker, 

74. (original) The method of claim 51, wherein the affinity molecule in the 
conjugate is labeled by a detectable marker. 

75. (original) The method of claim 67, 71,72, 73 or 74, wherein the 
detectable marker is a fluorescent dye, a luminescent dye, a phosphorescent dye, a fluorescent 
protein, a luminescent protein or particle, a radioactive tracer, a chemiluminescent compound, a 
redox mediator, an electrogenic compound, an enzyme, a colloidal gold particle, or a silver 
particle. 

76. (original) The method of claim 5 1 or 67, wherein the contacting step 
and/or the concentrating step is conducted in the presence of a charged polymer, 

77. (original) The method of claim 76, wherein the charged polymer is a 
polyanionic polymer or a polycationic polymer. 

78. (original) The method of claim 77, wherein tfce charged polymer is a 
polyanionic polymer selected from the group consisting of polysaccharides, polynucleotides, 
polypeptides, synthetic macromolecular compounds, ceramics and complexes thereof. 

79. (original) The method of claim 76, wherein the charged polymer is a 
polyanion selected from the group consisting of poly-<iIdC, heparin sulfate, dextran sulfate, 
polytungstic acid, polyanethole sulfonic acid, polyvinyl sulfate, polyacrylate, chondroitin sulfate, 
plasmid DNA, calf thymus DNA, salmon sperm DNA, DNA coupled to cellulose, glass particles, 
colloidal glass, and glass milk. 
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80. (withdrawn) The method of claim 76, wherein the charged polymer is a 
polycation selected from the group consisting of polyallylamine, polyiysine, polybistidine, 
chitosan, protamine, polyethyleneimine and polyarginine. 

8 1 . (original) The method of claim 76, wherein the charged polymer 
comprises a net negative charge. 

82. (withdrawn) The method of claim 76, wherein the charged polymer 
comprises a net positive charge. 

83. (original) The method of claim 76, wherein the charged carrier molecule 
and the charged polymer are the same net charge. 

84. (original) The method of claim 81, wherein the charged polymer 
comprises heparin sulfate. 

85. (original) The method of claim 5 1 or 67, wherein the concentrating step 
comprises electrophoretic concentration of the conjugate or the complex through a concentration 
media in the concentration channel; 

86. (original) The method of claim 85, wherein the concentration media 
comprises a size exclusion resin, a polyacrylamide gel, polyethylene glycol (PEG), 
polyethyleneoxide (PEO), a co-polymer of sucrose and epichlorohydrin, polyvinylpyrrolidone 
(PVP)> hydroxyethylcejlulose (HEC), poly-N,N-dimethylacrylamide (pDMA), or an agarose gel 

87. (original) The method of claim 85, wherein the concentration media 
further comprises a charged polymer. 

88. (original) The method of claim 87, wherein die charged polymer is 
present in the concentration media at a concentration of between about 0.01 to 5%, 

89. (original) The method of claim 87, wherein the charged polymer is 
present in the concentration media at a concentration of between about 0.05 to 2%. 
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90. (original) The method of claim 85, further comprising introducing a 
charged polymer into a buffer which comprises the sample. 

91. (original) The method of claim 90, wherein the charged polymer 
comprises heparin sulfate which is present in the sample buffer at a concentration of between 
about 0.001 to 2%. 

92. (original) The method of claim 5 1 , wherein the concentration channel has 
at least one cross^sectional microscale dimension of between about 0,1 and 200 microns, 

93. (currently amended) A method of detecting or identifying an analyte of 
interest in a sample, the method c omprising; 

(i) contacting the sample containing the analyte with one or more-a conjugates of 
an affinity molecule and a charged carrier molecule to form a complex of the analyte and the 
conjugate; 

(ii) concentrating the complex by using a concentration channel in a microfluidic 
device comprising at least one concentration channel having at least one microscale dimension of 
between about 0.1 and 500 microns; 

(iii) separating the complex and any unbound conjugate by using a separation 
channel in a microfluidic device comprising at least one separation channe l, the separation 
channel being filled with a separation media and a charged pniyn^ the separation channel 
having at least one microscale dimension of between about 0.1 and S00 micron s ond oomprioing 
a r ohorged - polym e r in the poporotion - ohann e l; 

(iv) detecting the complex to identify the presence of the analyte or to determine 
an amount of the analyte in die sample, wherein the contacting, concentrating and/or separating 
step is conducted in the presence of a charged polymer which reduces interference with 
detecting; and wherein the charged carrier molecule causes a change in a migration property of 
the analyte by binding to the analyte through the affinity molecule to form a complex of the 
analyte, the affinity molecule and the charged carrier molecule. 
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94. (new) The method of claim 36, wherein two or more affinity molecules 
are used, and wherein each affinity molecule has a property capable of binding with the analyte at 
a different site on the analyte from every other affinity molecule. 

95. (new) The method of claim 37, wherein two or more conjugates are used, 
and wherein each affinity molecule in the two or more conjugates has a property capable of 
binding with the analyte at a different site on the analyte from every other affinity molecule, and 
wherein the charged carrier molecule has a property capable of causing a change in a separation 
property of the analyte by binding to the analyte through the affinity molecule to form a complex 
of the analyte, the affinity molecule, and the charged carrier molecule. 

96. (new) The method of claim 38, wherein two or more affinity molecules 
are used, and wherein each affinity molecule has a property capable of binding with the analyte at 
a different site on the analyte from every other affinity molecule, and wherein the charged carrier 
molecule has a property capable of causing a change in a separation property of the analyte by 
binding to the analyte through the affinity molecule to form a complex of the analyte, the affinity 
molecule, and the charged carrier molecule. 

97. (new) The method of claim 39, wherein two or more affinity molecules 
are used, and wherein each affinity molecule has a property capable of binding with the analyte in 
the sample and the labeled analyte at a different site on the analyte in the sample and a different 
site on the labeled analyte from every other affinity molecule, or each affinity molecule has a 
property capable of binding with the analyte in the sample and the labeled analogue at a different 
site on the analyte in the sample and a different site on the labeled analogue from every other 
affinity molecule. 

98. (new) The method of claim 40, wherein two or more conjugates are used, 
and wherein each affinity molecule in the two or more conjugates has a property capable of 
binding with the analyte in the sample and the labeled analyte at a different site on the analyte in 
die sample and a different site on the labeled analyte from every other affinity molecule, or each 
affinity molecule in the conjugate has a property capable of binding with the analyte in the 
sample and the labeled analogue at a different site on the analyte in the sample and a different 
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site on the labeled analogue from every other affinity molecule, and wherein the charged carrier 
molecule has a property capable of causing a change in a separation property of the labeled 
analyte or the labeled analogue by binding to the labeled analyte or the labeled analogue through 
the affinity molecule to form a complex of the labeled analyte or the labeled analogue, the 
affinity molecule, and the charged earner molecule. 

99. (new) The method of claim 41 F wherein two or more affinity molecules 
are used, and wherein each affinity molecule has a property capable of binding with the analyte in 
the sample and the labeled analyte at a different site on the analyte in the sample and a different 
site on the labeled analyte from every other affinity molecule, or each affinity molecule has a 
property capable of binding with the analyte in the sample and the labeled analogue at a different 
site on the analyte in the sample and a different site on the labeled analogue from every other 
affinity molecule, and wherein the charged carrier molecule has a property capable of causing a 
change in a separation property of the labeled analyte or the labeled analogue by binding to the 
labeled analyte or the labeled analogue through the affinity molecule to form a complex of the 
labeled analyte or the labeled analogue, the affinity molecule, and the charged carrier molecule, 

100. (new) The method of claim 42, wherein two or more affinity molecules 
are used, and wherein each affinity molecule has a property capable of binding with the analyte in 
the sample and the analyte bound to the charged carrier molecule at a different site on the analyte 
in the sample and a different site on the analyte bound to the charged carrier molecule from every 
other affinity molecule, or each affinity molecule has a property capable of binding with the 
analyte in the sample and the analogue bound to the charged carrier molecule at a different site 
on the analyte in the sample and a different site on the analogue bound to the charged carrier 
molecule from every other affinity molecule, and wherein the charged carrier molecule has a 
property capable of causing a change in a separation property of the first complex by binding to 
die analyte or the analogue to form a complex of the analyte, the affinity molecule, and the 
charged carrier molecule. 
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